The subtotal resection of the stomach has attained wide use as surgical thera peutics in the case of the gastric and duodenal ulcer. In recent times, the advance and the improvement of operation method, narcosis, transfusion and antibiotics etc. combine to give greater success in this type of operation. However, though recidivation of the ulcer is arrested, it cannot be said that there are no undesirable effects for the individual in an operation which entails resection of the greater part of the stomach. This is because the stomach itself plays such an important role in the digesting and preservation of food, in secreting gastric juice, in making chymus etc. Therefore the technique of operating, which, while arresting recidivation of the ulcer preserves the stomach as much as possible together with its digestive activity is greatly to be desired.
The first to introduce vagotomy in the therapy of the peptic ulcer, for this pur pose, were DRAGSTEDT and OWENS (1943) . This method, however, has not been adopted because of the fact that the vagotomy alone brings about a gastric stasis, a lesser inhibition of acid secretion and a lesser degree of ulcer recidivity. As a result of progressive investigation on the gastric secretion and the etiology of the ulcer, the operation combining the gastric resection and the vagotomy was employed in a new attempt. SMITHWICK used hemigastrectomy with vagotomy and EDWARDS ant rectomy with vagotomy, BEATTIE tested pylorectomy with vagotomy, SMITH and FARRIS employed pyloroplasty with vagotomy. These operations have attracted notice as a conservative gastrectomy and, at present, hemigastrectomy with vagotomy is widely used. These aim at a lesser secretion of acid and the preservation of the greater part of the stomach following the resection; N. vagus is cut so as to eliminate the cephalic phase of the gastric secretion and the half of the stomach containing the ant rum is resected so as to reduce the gastric phase of the secretion. The clinical reports on the results of hemigastrectomy with vagotomy state that the acidity of the gastric juice in the remaining stomach is reduced and that the effec tive arrest on the recidivity of the peptic ulcer can be obtained: However no report on the secretion of pepsin in the operated stomach can be found. Here, the author attempted to study the peptic secretion in the operated stomach on the gastric chief cells of dogs, from the point of view of the functional morphology, comparing the cases of the subtotal gastric resection and hemigastrectomy with vagotomy. For the operation, dogs were injected with thiopental sodium (Ravonal) 25mg/kg for the narcosis, then the abdomen was opened with the upper median incision. After the operation penicillin 200,000 units was injected into the abdominal cavity.
Each group of A-D was divided into 4 small groups according to the post-opera- tive term, i. e, 1 week, 2 weeks, 1 month and 3 months. Materials were taken at periods of 1. before administration of the diet (unfed for 24 hrs.) and 2. 1/2, 1, 2, 3 hrs. after the diet. To take materials, under deep narcosis by the intravenous injection of thiopental sodium, the thorax and the abdomen were opened. LUNA's liquid (250ml) was in jected into the left heart ventricle with a constant pressure for the vital fixation, the small pieces of the stomach were taken out and they were placed in KOLSTER's liquid for the post fixation. The hydration of the materials and the embedding in paraffin was done in the conventional way. Paraffin sections were cut at 4 u and stained by HEIDENHAIN's iron haematoxylin.
II. Observations.
The chief cells of the gastric glands and the surface epithelial cells of the gastric mucosa were observed. The reason why the author observed the surface. epithelial cells is that the surface cells contain the productin vacuoles of FUJIE the contents of which promote the production of secretory granules in the gastric chief cells and consequently the quantity of the productin vacuoles in the surface cells can be of help to determining the secretory activity in the chief cells. The quantity of the productin vacuoles was marked +++,++,+ etc. using the standard shown in Fig. 3 . Their quantity is determined by converting them into the quantitative standard of secretory vacuoles. The results obtained are summarized in Table  1 and  Table  2 . III. Discussion.
In normal dog, the secretory granules produced in the chief cells liquefy quickly in the cells. (It appears as vacuolization). When the production of secretory substance in the cell is initiated, an increase of secretory granules and, at almost the same time, of secretory vacuoles can be observed; the form of mitochondria tends to the granulation, and short rod shaped, rosary formed as well as granule shaped mito chondria increase in the cell. When the discharge of secretory substance from the cell is initiated, a decrease of secretory vacuoles in the cell and, sometimes, a dilatation of the gland lumen are observable.
For the sake of convenience in discussing the observations, the quantities of sec retory vacuoles and secretory granules in the chief cells and of productin vacuoles in the surface epithelial cells, which were described in Table 1 , are shown again in diagrams (Fig. 4-20 In the control case (Fig. 4) , secretory vacuoles are replete in the cell before administration of the diet (unfed for 24 hrs.). They seem to be ready for the discharge to follow. No active form of mitochon dria can be seen. At the periods of 1/2 hr . after the diet, both an in crease of secretory granules and a decrease of secretory vacuoles can be seen in the cell. The increase of secretory granules indicates the activity of the production of the granules in the cell, and it is also conformed by the active transformation of mitochondria. Therefore, secretory vacuo les must increase in the cell at the same time. In fact, however, they are fewer than in the case of the unfed group. These observations may be explicable by the fact that the activity of discharge exceeds the activity of production. It is more obvious at periods of 1 hr. after the diet. In 2 and 3 hrs. after the diet, a gradual lowering on the activity of the production of secretory granules can be presumed from the form of mitochondria, but an increase of secretory granules and vacuoles in the cell is obser ved. This fact suggests that the secretory granules produced are accumulated and vacuolized in the cell without being discharged from the cell. Productin vacuoles in the gastric surface epithelial cells decrease after the diet then gradually increase again in the cell ; the fluctuation coincides precisely with the activity of the production of secretory granules in the chief cells.
In the cases of the subtotal gastric resection and the gastroduodenostomy (A-group, Fig. 5-8) , it is noticed, first of all, that the functional movements of the chief cells after the diet differ from those of the normal case. According to the quantity of sec retory vacuoles in the chief cells, the peak of the discharge of secretory substance can be presumed to be 1/2 hr. after the diet in the period of one week after the opera tion (Fig. 5) , at 1 and 3 hrs. after the diet in the two-week period (Fig. 6) , at 1/2 and 3 hrs. in the one-month period (Fig. 7) , at 1/2 and 2 hrs. in the three-month period after the operation (Fig. 8) . The two peaks of the discharge after the diet become the more obvious, the longer the term after the operation. The production of secretory granules in the chief cells after the diet does not progress as in the normal case, and irregular activity can be seen. These irregularities coincide with the discharge of pro ductin vacuoles from the surface epithelial cells. The observations seem to indicate an unbalance in the action between sympathetic and parasympathetic nerves owing to the resection of the most part of the stomach. In cases of 1/2 hr. after diet during the one-week and three-month post-operation periods, and 1 hr. after diet during the two week period, an abnormally large quantity of secretory granules and a remarkable granulation of mitochondria in the chief cells can be observed, while no discharge of the productin vacuoles from the surface epithelial cells is seen. According to the find ings of AMANO (1947) , the electric stimulation of b-sympathetic zone in the brain of cats induces a remarkable production of secretory substance in the gastric chief cells. Considering the author's findings basing on the innervation in the gland cells, we come to the conclusion that it results from the unilateral action of the sympathetic nerve. In spite of the irregular activity of the secretion and the abnormal figures of the cell, the secretory activity of the individual chief cell in A-group is, on the whole, within the physiological limit.
In the cases of the subtotal gastrectomy of B-II type (B-group, Fig. 9-12 ), the fluctuation of productin vacuoles in the surface epithelial cells seems to be similar to that of the normal case. The production of secretory substance in the chief cells is initiated without any abnormal characteristics. The discharge of secretory vacuoles from the chief cells seems to have two peaks in the one-week (Fig. 9) , the two-week (Fig. 10 ) and the one-month (Fig. 11 ) groups, and only one peak in the three-month group (Fig. 12 ). This is a contrary relation to that obtained from A-group.
To sum up the results of A and B groups, it is noticed that the secretory activity of the individual chief cell is initiated within a physiological limit and that the ac tivity of the chief cell after the diet is considerably irregular in A-group, which seem to be due to the unbalanced action of the autonomic nerves. As the difference of the operation between A-group and B-group is seen only in the gastroduodenostomy and the gastrojejunostomy, the differences of the observations may be explained by the different stagnation of food in the stomach.
The observations obtained from C-group (vagotomy and hemigastrectomy of B-I type, Fig. 13-16 ) and D-group (vagotomy and hemigastrectomy of B-II type, Fig. 17  -20) are not discussible as a continuous process of the secretory activity in the chief cells regarding to administration of food. There is observable an active production of secretory granules in the chief cells before administration of food, or no discharge of secretory vacuoles after the food, or an irregular fluctuation of productin vacuoles in the surface epithelial cells etc. These cannot be explained but as the irregular and unilateral actions of the sympathetic nerve or the non-action of the parasympathetic nerve resulting from the vagotomy. Even in these disorders of the cell activity, it is noticed from the observations of the individual cells that the discharge of secretory vacuoles from the chief cells and of productin vacuoles from the surface epithelial cells is not always inhibited after vagotomy and that the secretory activity of the chief cells tends toward the production of secretory granules. It is also noticed in C and D groups that the chief cells containing an abnormally large quantity of secretory gra nules are frequently observable. In these cases, the productin vacoules in the surface cells do not decrease and the transformation of mitochondria in the chief cells is not so remarkable as to presume it to be abnormal activity. Therefore, the observations seem to indicate that the production of secretory granules is active and the secretory granules produced are accumulated in the chief cell and that the liquefaction of the granules (which appears as vacuolization, the begining of the process of discharge) is prolonged or inhibited.
Observations similar to those above mentioned were rarely found in A and B groups. These observations, the author feels, are to be explained by the one-sided action of the sympathetic nerve. In fact, with the frequent findings of these figures in C and D groups, the author deems this explanation highly positive. The cell containing rich secretory granules has few secretory vacuoles. For that reason the author never concludes that the discharge of secretory vacuoles is activated in the cell, because the secretory vacuoles which are prepared in the cell to be dis charged may be pushed out easily by the secretory granules produced and accumulated in the cell.
It is noticed in the vagotomy-groups that the secretory activity of the gastric chief cells is not only irregular but their functional figures seem to be often beyond the physiological limit and the secretory activity of the gastric gland does not seem to be as physiological as in the normal case eventhough the resection of the stomach has been kept at a minimum. However, the question is whether these results have a detrimental effect on the individuals or not, for the general condition of dogs as. regards emaciation, appetite and vomiting after the operation is relatively good in the vagotomy-groups, as shown in Table 2 . Here, we may have the reason why hemi gastrectomy with vagotomy is widely employed in the surgical clinics. The author's results, however, will suggest some problems contained in this operation. The most favourable results on both the general condition and the secretory activity of the chief cells are found in the group of the subtotal gastrectomy of B-II type (B-group) andd this also coincides with the clinical observation of KATSUMI et al. (1965) , who observed the patients for long terms after the gastric operation.
IV. Summary.
In an attempt to study the effects of the gastric resection on the secretory ac tivity of the gastric gland in the remaining stomach, the author observed the gastric chief cells of operated dogs.
The experimentai dogs were divided into 4 groups for the operation the sub total gasterctomy of BILLROTHI type (A-group), the subtotal gastrectomy of BILL ROTH II type (B-group), vagotomy and hemigastrectomy of B-I type (C-group), vagotomy and hemigastrectomy of B-II type (D-group). From each group, four small groups were made, determined as follows, 1 week, 2 weeks, 1 month and 3 months. after the operation. Dogs were killed and materials were taken at the periods of 1. before administration of food (unfed for 24 hrs.) and 2. 1/2, 1, 2, 3 hrs. after the diet. The vital fixation by LUNA's liquid and then the fixation by KOLSTER's liquid were employed, and the sections of the stomach were stained by HEIDENHAIN's iron haematoxylin.
The results obtained are summarized as follows: 1. In the group of the subtotal gastrectomy, the secretory activity of the indivi dual chief cell is within the physiological limit, but the activity after the diet is irre gular in BILLROTH I type while relatively regular in B-II type. It is so obvious in the group at the long term period after the operation that the different results be tween B-I and B-II type seem to be due to the difference of stagnation of food in the stomach.
2. The vagotomy induces no inhibition of the discharge of secretory vacuoles in the chief cells but brings about the irregular initiation of the secretory activity of the chief cells after the diet. The secretory activity of the chief cells after the vagotomy tends toward the production of the secretory substance in the cells. 3. The liquefaction (externally the vacuolization, preparation for the discharge) of the secretary granules produced in the chief cell is often prolonged or inhibited after vagotomy, and, not seldom, the functional figure of the cell seems to being outside of the physiological limit.
4. The general condition of dogs as regards to emaciation, vomiting and appetite is better in the vagotomy-group than in the others.
5. According to the experimental results of the author, the most favourable operation-results both with regard to the general condition and the secretory activity of the chief cells are found in the group of the subtotal gastrectomy with the gastro jejunostomy (BILLROTH II type).
